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138-768 

AHg^^AI £W=? m^2m 9IIDI£I2BX| 234S 403 S 
[^3] KR 

[£S£J S^S^I] KIM, Young Sun 

[^&JM^Sjs] 640717-1046422 
[?SaS] 442-470 

A| fi? Sfi 988-2 £X|0HI^ 711 = 

13013 

i^m KR 

SSS^I] KIM.Hee Seok 

620603-1068814 
[?SS£] 442-811 

t^^l 3 JIE ^§!A| Si§ 963-2 ^gOmhM 542 § 1101s 

[^3] KR 

[£S2| S^SJI] JIN.Beom Jun 

[^eie^eiS] 710920-1344211 
[?@21S] 137-800 

I^^l AiS^^AI M£:=? ei52g 1-8 SyomfE 1202S 

[^3] KR 
[£JAF§^?] §^ 

X1I42S°J ^§0)1 §3 , ^§1S ^§0j| °J 

OISS (oi) CH£|oj 

§^&J (en 

[:|g§S!g] 20 PJ 29,000 S 

Pf^tSIS] 10 PJ 10,000 S! 
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3 SUM 2003/11 



[sail 



0 2 0 §! 

36 » 1,261,000 S 

1,300,000 S! 
1. fiSf/H- 9A||AH(£2)_|« 
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£ ^°fl <4€- ^£^1 7^1^, 7^3flA]Ei 8}^^, -fr^, £ ^> 

Jf^°.5L ^€ %o_s./c\, ^«.^^-o] ^nm- =l ?\ o\) ££H #3 Sii- x Ge x 

dvo. s o]=o^^l ^o] ^-^ojcf. n -t§ £EB £-2] Sii- x Ge x ^ 500 °C $ 
^"^S. f^Vo] S\7\\\, iE^r 500°C .<>1*HM %^^. 7 ]- 7}^}7) nfl^ofl ^^fl 600°C <>1 

£ 7 
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aVEXl ^ zl {Capacitor of semiconductor device and method 

for fabricating the same} 

£ l^r ^2fl MIS(Metal-Insulator-Semiconductor) ^^eH^ n-^ £5H l-e^El-g- 

£ 2 01^1 £ 7^ ^ Xl 1 ^AHlofl af^ MIS ^ XlS« 0 v, 3* 

£ 8£r XI 2 *Hoflofl 4=. MIM(Metal-Insulator-Metal) ^4*1^ ^ Xl2: 

£ 10-^ °U1^ n _<§ £he §a] Sii- x Ge x 2l GeH 4 #7H1 JHj^g- t+Ef 

£ tcf Bf XlS?V MIS ^^AlE^ofl cflsfl € ¥^fr« <4e}-^ ZLSfl 

£ 12^ ^2fl MIS ^sflAlEi^ ^ofl n^e} XlSfr MIS ^sflAlE^oj] cflsfl ^ if- 

li^fr* Tox^] tfl«H M-^r^E HHflH^cf. 
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1020030023331 %% ^7}: 2003/11/20 

100...«h£*fl 7}% 140...S.HH. 

140a, 240a. 150, 250...-^^ 

152... TiN^ 154... n-^ ££B f-el Sii- x Ge x ^ 

160,360...^*}^ 190... MIS *\ ^ ^b] 

290, 390... MIM ^^^e^ 

<i4> a. yv^^l ^> ^ n ^1^«v^chi sj-*v ^o.s., -§--§- 7}^ 

^1^ (DRAM) AjEi * zl ^l^^^ofl ^ ^olcf. 

<15> ^^£7> ^7}-^- oil 4^ ^1 ^4 ^ «V£^1 3*, 

#q-4 ji-Rr^Bi- Afojoii siON^ 4-n-^4-§- £i*Kr « G v^£ ^£}S3*1 , £, 

^ -^44 ^3<?1 ^^7> ^7}S\±t *P44 
<17> ^.cf 7l|^5} ^ <L.S.4, Jl-B-^rt^ A>-g-sr>^ 4*1)444 ^ofl n> , ccfe #Jf#^- 

4 sl-Jf^ §4^4-^4-£4 ui-g-^o] tgc^^^ o)-g-sf^ yj-^oi *]) ovs] ^ 
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1020030023331 %% <Qt\: 2003/11/20 

cf. a\ 7 ]*\ »^nv..^. ^ i-^ <>1^*1 o>qe). zl^o] ^# ^ 

#e}^e|^- ^^r_°5. A>-g-§>^ SlS(Semiconductor-Insulator-Semiconductor) ^^^H tflul 
*fl °l#^r 7 AA MIS(Metal-Insulator-Semiconductor) Ti^l^, MIM(Metal-Insulator-Metal ) 

zi^M-, -3-4^0.3. s^^i A^^^o] ^-fofl^ ^zftwet etch), #^zKdry 
etch), -g-^ (stress) ^ ^ #3] -£-^7> ^^Ji, hH^-o] 47] nfl^-ofl ^Jl*l<£-g; 

^Htr *) Unresist or layer) ^ £-^7} ^cf. o] nfl-^ofl , ^-4^ ^ofl 

Bl^te LPCVDCLow Pressure Chemical Vapor Deposition) « 0 V ^ ^-g-* ^ v *r 

cf-S- ^-(activation) 1*13* *M £1^31, o] nfl 7}^}^ ^n^S. ^ 

1*1 em €-2-^^ MIS 7I^a]e^ JR3# M^cf. ( b )^ TiN^M- n-<g E5B # 

Bl^el^Mr °}^^r ^^d^AS A r -8-*rfe MIS ^sflAjE^ 4£.^-§- uj-E}-^ 

(b)^ ^-f , n -<§ JE^B #Ej^El^-^ 530TC^Ai LPCVD ^^.S. ^^}JL N 2 -g-^7l 
2] furnace) °1H 600 °C , 30-g-^l ^^el# ^l*r ^ojcf. 

£ 1^ (a)i4 (b)^-^, I^E^l- ^Ultb ( b )2l ^ofl ^^^ 7> 37ll ^-^j. 
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2) l^ej S^i(600r, 30-g- ^ 650°C, 2£-^ -^^)-gr Jf #(thermal budget)^ 

[M^o] ol^j7^> ^ 71 #3 4*11] 
<21> ^o] 0I-J/7V ^ 7l#^ 4^ ¥^fF # 

<22> ^-^o) ol=j77> f>}^ Cf^- 7 ]#^ 4*^ X^ojlA-l aV^l 7i3flAlEi* ^ 

7^ 7l3X)]AlE-l SHf*!^, ^-71 ^r>«-^^ ^Hl -H-^i^-, ^ 

4 n ^ofl n _t§ £HB Sii- x Ge x ^^ 3J-§- ^r^SLS, *Vcf. 

<24> ^ofl 4H ^ ti_Vi£^ TlsflAjE^, a>i^l 7^ ^ ^£)j7 ^^S. 

^l^-^^l ^^13 ^7] *>Jf*i^- ^M] "fr&n, ^ ^71 -ff 

^ A oHl n-^ ££B Sh- x Ge x Wsiq-a- S^tJ.. 

<25> Aj- 7 | 4€- 7l#^ § ^*>7l ^ofl n]-^. «V£*ll ^7>o] ^ 

^ A oHl -B-^sv* ^7) -fr^s]- ^Vofl ^-^nv^ £HH ^ Si!- x Ge x ^-# ^ 

*f ^-^4 n-^ SL^H #3 Sii- x Ge x ^S o] =^^1 ^-Jf^^ht- ^^cj-. 
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^lS^^Tr, ti> £ ^] 7)% S&o\) ##^J1S. o]^^l ^3flAlEi SHf^-fr ^ 

*)-:□. i-M, ^-71 Spf^ ^M] -fj-*!^ ^W4. ^71 -fr^ tfofl n-^ £1B 

Sii- x Ge x ^Y^^M: 

<27> clef £oj ( Mj^o] ^^aIe^ a>h^^ #ofl^ n _t§ £ E E ^ Sii_ x Ge x ^-ol 

£4. n-^ £HB Si!- x Ge x ^ 500 °C ;^6iH %^sH£ ^-EflS. f^°l 

600°C °H V ^ Jl^ol]A^| ^S^o) ^ ^SflAlE^ ^^34 W}lHSH 7isflA]E^ ^f^ff- ^ 

<28> ol^> ; ^ »- SL^-i; #2l*>^ ^o) H>^^- ^Al^]S.o. ^^^>7lS. *V 

Cf. ^Hll^ 7 }7l Cf^- ^Efl#^. £tgf3 ^ <&SLV], ^ 

^7> 0>Hflo1]A^ ##*Kr ^JAl^l-i- S ^S]fe ^SH^A^ ^Cf. ^-^o) Aj X\ 

4^^^ , -E^ A cMH -f^tF -^JlS. 5*1 € -S-^^ ^MW. SEtt 

, ^ #°1 f- IE^r *V£31 7l^ "^-"ofl ^Cfefjl 7l7fl£)^ ^-fofl, ^o. ^.7] 

afl^M^ ^ 5U4. 

<29> ^ 1 ^AHI 
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TiN^ n -«§ £5H |e] Sii- x Ge x ^S ^1^-<H^1 MIS ^ sfl a] e^ o] cf . 

S. 21- aVESll 71^(100) ^Ml ^ ^^(llO)* ^^*V chg-, *)-Jf 

^^eV(llO)^: #-f-*M te^l 71^(100)21 ^^(105)^- ^*Rr ^7l\£\ ^m^]=L 

(115)1- ^#&|li(115) ^ ^^(llO) ^Hl °ll# s-o] ^s^o.^ 

£ ^^^^1^(120)^- nf^g-, BPSG(Boron Phosphorus Silicate Glass), 

PSG(Phosphorus Silicate Glass), PE(Plasma Enhanced )-TE0S(Tetr a Ethyl Ortho Silicate) a 
-b HDP(High Density Plasma)-^>S|-# ^ ^^"^H ^ = ^sKKl30)-8- ^tr^. 

£ 3*\]^2\- ^^^1^(120)21 nfl^l 1-^^(130)* 

-^ = ^-sK v 2flH(130a)-a- ^tr^r. °1 all, ^^^1^(120)^ *Ff- ^^(llOH 
Aiz^-sl^l SMI iLs^t}-. °loH ; ^^^^"(^O) 1 ?}: ^1^^- ^J£S ^4 

*r°1 ^1-^(115) ^ zl s}^- ^^°[(110)21 ^-1- ^#Al7l^ #(135)^- 

cf. l-JE^s^ sflEi(i30a)5l ^ofl^ ai^^I^ sfl^(i 2 0a)ol 

£ 41- ^SM, #(135)* Q&is) Dfl^^l ^ ^ E ^eI^eI^bv 

(UO)* ^^^Cf. olE^ ££E ^El^El^^( 140 )^ ^3flAlEi2l ^-W-^ol nV 0_ S ^ f 

^Vii^ol -o^*V CVD ALD(Atomic Layer Deposit ion HI ^ ^ ^rf. ofl^tfl, Jf.^- 

^ LPCVD «o v ^^-S #El^El^-g; ^v^v tf^, til^*j-^- ^-ji^l ^sfl ZL ^oil ph 3 5L^§* ^ 
*1*H n-^ EHS #E)^E)^ol s^Tfl ^-cf. 
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<34> 7fl^*H £ 5» 1-5^3 #^(140) ^ s[ s-^o] ^o. 

USGCUndoped Silicate Glass)^ ^ ^^(145)# £(135) vfl-f* tffl^tl-. 

^g-JLS, # = 3fl^(i30 a )^ E.*^ nfl^H ?»^( 145)3}- #e)^£^<3V 

(140)-§- ^1^1^ CMPCChemical Mechanical Polishing)^. *\)7] tr^K-S^H ^ ^ ^f£- 

£ *H^*Rr <>1^M1 *>o.3.*l zfzj- ^fl^ ^3]]A]Ei ^^(MOaH ^ 

< 35 > cf-g-o.S. £ 6^1 £Al^l ^4 ^o], ^^(145)4 fn^nV nfl^(i30a)# ^ ^2]- 

^T^H ^^^"(UOa) 3L^°] J=&|u}-7ll ^ c|.o. i ^ s ^ Aj-ofl 150) ^ 
c]-. ^iL^l "4^1^, -8-^1 ^"(150)* ^^*>7l *H *>-?-*I^-(140a) NH 3 7>i 

1- 1-^4 ^s^-^ el (plasma nitridation) 5£^r 1 2} (thermal nitridation)!- 

^Uls} 7 ]£ tVcf. ole^V ^ofl o^fl *>^-^i^-(140a) S^^] 10-20A ^£^1 ^5r^ 
°1 ^€ SU-°^, ^^-^i^-(140a)4 ^-^^(150) ^>°H t£ ^xr >tb§~§- # 

<36> -^-^^-(150)AS^^ c^is s-o^ Hf0 2 ^, A1 2 0 3 ^ HL^r Al 2 0 3 /Hf0 2 ^ 

9X^r. ^ -8-^^(150)* ^^^7l 3*iH£r, ^>£j£^o] o.^*V CVD SHfr ALD«- °1 

-§-% v ^ 9X^r. ^\ ALDS] ^-f ofi^r ^ 300 °C 7\y\°] S. ^7)) ^ <&o] ^ 

-ZrS. ^^oflAi -^-el^Cf. o.^nV (150 )^ ^ 7 ]^ ^o] 7fl^S]5L^-, -R-^^"(150) ^ ^ 1 

-2-^(0 3 ) ^sl , ^^7> i^sl 7>>i £-^7HH ^ef^Dl- ^^7> 5. 
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<37> cf-g-iLS. £ 7^1 £A]*V ^jzf ^o], -ff^^(i50) ^^(160)* ^tr^r. o] 

H, A o VJ f ^^"(160)^- TiN^lC 152)^ MS #3 Sii- x Ge x ^(154)# £a> 3§^H *§^tr 

<38> ni^ f TiN«Kl52)£ CVDM- ALD, M0CVD(Metal Organic CVDH1 ^ & 

A. TiN^(152) rfl^H WN, TaN, Cu, Al W^-g: ^^^2. €*=h ^^Jl, Pt , Ir, Ru, 

Rh, 0s, Pd ^ =f\^4f, o] S ^ ^^^o] A>^ni-o_ s ^a^Hje 5^, TiN / W) TiN/TaN, WN/W 
^ £*1 $^*H£. ^cf. on- nVoj 500 °C *1 

<39> ^-S-^S, TiN^(152) $H £ s B Si!- x Ge x ^(154)* $-$*Rr3|, #3 

Sii_ x Ge x ^ ^Hs}^ p a - Asl- 5^§*H ^tr^-. ^«fl -f^"^ LPCVD 

^ aItt Er^ ^1, tfl^Al ^ t ,] > gr^ 2 5*fl£l ^o]^7l- §<H 7 Rr 

«fl*l(mini batch) ^ ^w]f a}-§-^- ^ oit}-. o) A )j= ^ cflAjofl , Sii- x Ge x ^ 

^ ^P£b As» i^*>^ #31 (two step)S ^SflS ^cf. 

<40> Si!_ x Ge x ^^ *§^H, S iH 4 , Si 2 H 6 , SiH 2 C1 2 ^ a^^ 7> ^ *j GeH4, GeF 4 

^ 7>i# i^.^ °l-g-*><*|, 500°C °}*}°) ofl^tfl 400-500°C Hi 3 3 wj-ig- 

*)*Ml£r 430°C ^tr^K w]^^ ^-Efls. ^ ^-Aj^. <1^^a1 tj.;^ 

-gril- 400 °C ofl-g- ^o] 350-400 °C 2] ^ ^ ?r*l ^ ^ 1*1 

^£1- SOOt: °1^>^1, ojl!- 400-500 M ^^H^ ^ ^ oicf. 

<«> Si^ Ge^l x )^ 7 r i -fr^wlS ^ &cf. ol ^ «1 ^ ^ 

^ ^^^°] ^^^1^1 ^fe 5151^- ^£2} ^1 iiTflSRr ?A 
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°1 w]-#3S>tK ofl-i- s.^ 0.05<x<0.97> Si 71] tH4. ^ ^^MItt 0.2<x<0.6ol s\ 
711 ^ 

°*|* 3>10 20 /cm 3 ^§£7> £1711 #^i V -^£7> 400°CiL4 o] * <g^^ ^-g: 

71^ 5L^g Ir^l-g- %^s^Al7jcf. nsii4, <1^5l ^r£7> ^eflsf ^s] 500 °C# e>o}jE 
o] S m) ( ^*i^.(l40a), -ft ^(150) §J A o VJ r^^-(160)# i^Rr 71 3fl X\TZ\ (190)7> 
500 °C °l*}2l aliE^ ^llS^tl-. 
<43> Sii- x Ge x 2] ^-f ^-^^ (melting pointH ^5l^iH} ^7} nfl^-ofl ^ , 

-f-^l #e1^ ^#5. ^Sl^iq- ^ 

^ 71^51 1-sl^sl^ cflAl^i £=h ^ Sii- x Ge x # 

°fl ^-g-^A^M] ^ 500°C ^1^>S. ^# ^ ^ , MIS Tl^flAlE^ ipA^^s. H 

<44> ^1 2 ^3aH1 

<45> 51 8^ ^ ^^1 2 ^AHjoU Ufa TlsflAlE^ ^ ZL ^^^ 7 ] ^ ^ ^-5; 

olcf. £ 8^1 *1 1 ^aHH1a4^- s-o^^v cl±o\] cH§1]a^ £ i ^ 7oflAl^. ^^*V ^ 

Sii- x Ge x -tf^^M MIM Tl^AlEiofl^ - oi^-i- 

<46> £ 8 ofl 7l3flAlEl(290)^ *}-¥-^(240aH -g^sfc] ji ^^^"(160)01 TiNsV 

(152)31- EHB #&1 Si i- x Ge x ^(154) ^.5. °l-?-<H*li}. ^*iq-(240a)^ ^^l^li 

l-^^sj-^1" ^e} ^ CVDM- ALD, SE^r M0CVDS. TiN, WN, TaN, Cu SE^ W^-g- ^ 
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*V JfL ^ig- ^ ^^^(240a)^l A r-§-€ Sife ^^Sfe °] ei *V nv 

°1$M:£ Pt, Ir, Ru, Rh, Os, Pd f-^ ^^sl- ole^l xj-a^ ^ xiN / w> 

TiN/TaN, WN/W ^ ^EflS. =1 ^-4? -f-o] oitf. 

<47> ^^i^-(240a)^.S^ o]e^ ^nv# A>-g-^ -^-^^-(250)^-^ Hf0 2 ^ ; Al^^, 

Al 2 0 3 /Hf0 2 Hf0 2 /Al 2 03^-, SrTi0 3 ^ Hi^r (Ba, Sr)Ti0 3 ^ A]~g-^- ^ oiTfl 

<48> ol^ ^-o] ^£1^ MIM ^\n^](290)S] ^^-«\}5L, 1 ^aHI^a^ v}&7}x)S., 7} 

€^ uflAlofl n _t§ Sii- x Ge x ^-(154)# ^-^^Ml 3-g-^-o.3.*1 -g-^ 

f£t 500 °C ^# ^ £>cj-. 

<49> ^ 3 

<50> £ 9^ ^13 ^HH ^3fl^lBi ^ ZL *fl2: ^-g- ^ ^ ^ 

<>1i=t. £ 9<HH *fi 1 ^ *fl 2 ^HHH<2}- cflSlM^. £ 1 xfl^l 8^2}- ^ 

<5i> £ ^ol, ^^(360)^ n-^ SEE Sii- x Ge x ^ ^•^^-o.^nv o]=^ 

^l^f. *\7]*)S., £=e fs] Sii_ x Ge x ^ x£) *g$\7} 0.05<x<0.9°]7m-, ^.cf a>^- 

2]*>7ll^ 0.2<x<0.6clcf. 

<52>, o] nfl , ^3(MEi(390)^ ^Hr # ^ (240a ).£-.£. A]--g-^ 7$o] t^e^l <5>cf. 

2 ^A]^oflA-l Mxgig. ^ ^-o], ^iovo TiN ol^o]) £ WN, TaN, Cu, Al , W S^r Pt , Ir, 
Ru, Rh, 0s, Pd -f-s] o|e^ xva^ -§-o.3L ol^cH^ ^ oicf. £ - 

TiN/W, TiN/TaN, WN/W ^-o] oje^ 2^0.3. =.0^^ ^ £ 01 cf. 
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<53> ^-rgcfl iC f ^-g-Sr ^^l^^l ^^^l"^ °i ?1 

<54> ^3^H) 1 

<55> g,g ^sflAlE^ #Jf^o_s A}-g-*>7l ^oj, 5oo°C, 275torr4M ufl^Ai ^t,]- 

°l-§-*H §3 Sii- x Ge x ^ ^H,}^ o]Al^-s. P i^S-i- ^l^tf. SiH 4 sf GeH 4 # ^JLi 
7}^5L GeH 4 -fr^ ^^*>^^ 4-5^- 7}^ Sii- x Ge x ^-* ^^^cf. GeH 4 ^ 

n^H- ^ 10%^- ^*>^cf(ol^>, 10% GeH 4 S &*} ) . P ^SL^ 3 HO 20 

/cm 3 ^JES. sj-^Jl, ^^1-^1 n-^ £11 Sii- x Ge x ^-<^l tfl*H 1^^^ ^1^1- 

<56> £ io£- o]a1^ n -t§ ££S ^ Sii_ x Ge x ^ GeH 4 -fi-^ ^7>ofl 'x%& tq^-sj- ^ o. q.^ 

\fi neflloicf. £ loofl^ 7>s^^r 10% GeH 4 tfl SiH 4 e} ^Eftflji, Afls.^ «l^^-§- 

M-Hf^cf. £ lOoflAi 1- ^ oi^ ^ iQ-o], n -«g £5e ^ Sii_ x Ge x ^ GeH 4 -ff 

^-^1 #ihtH=K £ 10^1 al^^]S.-f-Bl 500°C, 275torr<MS} ^ 3=.^ ^4 

-S-^Hl 91*)^ n-^ ££B Sii_ x Ge x » ^Hfl^ ^ SZ^. 

<57> nJ-3H, SiH 4 sf GeH 4 # 4lSL^ 7}^g. o]-g-^. 500*0, 275torr ^-f , 7l 

■& «fl*l(ej= 4Torr)i4 ^u)^ e}<^ LPCVD 1 Torr °l-g-*!: ^ o. 

£°iH tHff- n-<8 ££S #5] Sii- x Ge x £] 7 p§^ ofl^cf. 
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^ 2003/11/20 



<58> 



^ofl 2 



ALD «o V ^* <>l-g-*M 1-3 ^3 ^-2-3. -^3$ Htf-^ 3L<&^ 3. 3H1 

PH 3 ^1*}<^ £EB 13^3€-°1 ^>^cf. £HS #3^3. s>^-^^- &^o\) 

cflsrH NH 3 7}if 0)^.^ 13^} ^l^&fe^l, 790°C^^ 300W^ RF 20 

3: ^l^H, 16A 3} 5.3] ^2)-^^- 1j-8S>S|i}. n -f}-^i^o_S.A^ Hf0 2 ^ 

45A ^5.3. *$s§-s}$X^ . ii7l-iSb TEMAHS. l-a)^ [Hf (NEtMe) 4 ] ^ 0 3 Wr JL 300 

°C<>lH Ar *H1-^* ol-g-t!: ALD °o Vl ?Hl 2)*}^. 

cf^-AS. 450'C^H Hf0 2 ^ -^Hl ALD « 0 v ^°fl ^«fl TiN^ ^S}^. TiCl 4 ^ NH 3 1- 

7^)11 <^1a1^ ^HB 13 Si i-xGe^-g- TiN^4 o]a]*= .g. 

470°C, 275torr°lH ol-g-^ fs] Sil _ xGex ^ ^v*].^ oU^S. 3x 

10 20/ cm 3 P £.^§# ^A)s|-^cf. SiH 4 i4 GeH 4 l- iiLi 7>^S o} jl ^Kg. 

(seeding) ^TflsJ- ^ i-pf<H ^l^SS^f. 

^HH^ GeH 4 &°] S iH 4 l- 50sccm^ -fi-%=o.S 50 S ^*>^cf. o] nfl P 

JE^ i% 5)^5} PH 3 (°1*}, 1% PH 3 S SAD* 6sccm 7fl3°1 N 2 

^ 9000sccm ^5!^. ^ ^TfloflA^ SiH 4 ^1 -fi- 80sccm^-S ^JL 

10% GeH 4 S. 240sccm ^-^-^^cf. 1% PH 3 ^ N 2 ^ -fi-^ ^-^^Tll -ft-*l*}-5$i}. 

~ ^3] Aj^Kg- 1102: ol^Tfl ^ x ^o] o.2 ^£7> £tf. PH 3 sf GeH 4 ir s\ 
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^H^lfe HHtt ^^M- °l-§-*>^cf. n-*8 £1B Si i- x Ge x *H cfl*}<>J 

1*1^ ^1*>*1 

<63> £ 11-8: 0)^7)1 7^^^ ^M^ff-* ^ tb ZL5fl^olcf. £ loflA^ (b) o} 

(a) sf ^>tb 20.5A-2.S ^^5]SJcf. n^ej-^ . $M;e. 
^ n-^ E£S Si^Ge^l £0^0- ^.o]^. ^ ^ 

<64> ojs^ o.^*}- 470 °C , 0.45torr^^1 LPCVD s^^l- ol-g-5>^ 65 -g: ^S. 

P JEE^S Sii- x Ge x ^ <£-g- ^ oi^cf. 

<65> 3 

<66> ^tgofl 2°iH<2}- -frA}^ ?i3lHEi!- ^a^^tf. # , HfC^* S# 

^ 4°J : 5}7il «H ^ 6 <f^ Tox^ ^-S- ££i=h lir^sl Hiin^7i £ 1^ 

(b) ^- TiN^-sf 600°C^l^i 30£- ^ l^e]^ n-^ £ES ^^^a)^^^ ol^nvo. ^.a. 

<67> £ 12^r oj^Tll ^^l^l^H 1.2V °^ ^*}ff~I- Tox^l tfl*M 

SA]^ ^ °- S. 1^ (b)^- ^ ^2fl T^l^l ^ ^l^H^. 
<68> £ 120^ ^- ^ W>«2J- ^o], -g-<^ Tox S^olD]5}^ ^. ^ 0.6JJ 

7> c) ^tf. 2^ ^-f<Hl^ 3+4) Tox7]- c| ^cf. n)-^ 

<M, 2]^ Tox7> S.^ f^HfliLt} ^o>^ s.a^o1 -f^r^: ^^7} 
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*Hm°ll tb^3*l 7)^?* lfl<Hl>H # f°M^ 7>^1 

<70> i^ofl °]f;}x£ t ^ #4^4 n _tg T£3E S.^ Sil _ xGex n^o. 3^ 

^ ^^^hfr ^^^l-TlM-, ^^o.S ol^^i ^Jf*}^- n-^ £HS #51 Sii- x Ge x ^S. 
ol^^l ^^l^M- *8^*M ^aflA^* ^StVcf. Sii_ x Ge x ^ 500°C 

tfnflS. #3|-ol £]7li4 ( 500 °C ^ri^ %^S)-7l- 7pg^>7l 
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1] 

«V£*ll 7]^ #ofl ^3flA}E^ ^^i^-; 

Sii- x Ge x ^S 0)^.0] ^\ ^ tiV^^l An*^. 

2] 

3] 

4 2 5a<>H, #7l -fr^^r Hf0 2 ^, AI2O3SI- SLfe Al 2 0 3 /Hf0 2 4^K Vo J 3-8: ^-^ 

4] 

5] 

*)1 4 Sl^H, #71 -H-^sl-^ Hf0 2 ^, A1 2 0 3 ^, A1 2 0 3 /Hf0 2 4*-^ , Hf0 2 /A120 3 ^ ( 

SrTi0 3 ^ ^ (Ba, Sr )Ti0 3 ^JL5. <>1 ^q-o] ^ av 

5L*fl ^*}°1 ^sflAlE-1. 
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6] 

^ 1 %H1 &<H*1. #71 ££H Sii_ x Ge x ^ P 5E^r AsS. -E^S s.^ o. 

[3^8" 7] 

1 &<>H, 0.05<x<0.9<y ^ ^£-3. «VE*ll ^7}^ ^sflXlEi. 

8] 

1 1H $1°]*], 0.2<x<0.6^1 £.3. ^ Sh£*fl i*}^ ^^flAlEi. 

*fl 1 ^cHl Sl^H, #7] -tf-f^ #7) ^Bjvg. TiN^l S}^ HViE^ 

10] 

*1] 1 *cHl 5^*1, #71 ^ av 71 ^^nv^ TiN, WN, TaN, Cu, W, Al , 

11] 

ol£^)l 71^- tfofl ol^c^^l ^m*]B\ S^^; 

#71 sB^^- ^oHl <8^€ -fr^; g 

A oM -fr*^ A o Vofl £se 3.3 Si!- x Ge x ^oM^^M- S^SRf 

^ te^l r^7>£l ^2flX|Ei. 
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12] 

*)1 11 %H1 5a°H, <#7] -fr^BJvg- Hf0 2 ^, AlA^, A1 2 0 3 /Hf0 2 Hf0 2 /A120 3 ^, 

SrTi0 3 ^ £ (Ba, Sr)Ti0 3 ^S °l-¥-<H*l SW-°] 3* f^Ai Sf-fe «V 

13] 

*fl 11 *<H SH^i , #7] n -*g £SS 1-B] Sii- x Ge x ^ P iE^r AsS. £^ ^ 

JUL «>i^l ±.*}<>\ 7^^. 

14] 

11 %H1 0.05<x<0.9<y 3J-§- ^ ^7f^ ^4^. 

15] 

*fl 11 %H1 91°]*], 0.2<x<0.6<y ^-^ ^ aV£^l ^sflAjEi. 

16] 

*fi 11 %H1 &°H, A o v 7l TiN, WN, TaN, Cu, W, Al , ^Vs|-# 

^ ^^-o.^. ol^o^^l ^ofl^ A}EJ]4a o]^, §>u^o] ^ o. t}^ til£^l 

Tl^AlE^. 

17] 

«l£^l 71^; ^ 0 H1 *J^D]<8 *H*-*I^g- ^*Rr ^711; 

^7] «Hf*l^- ^oHl -ff-^sj-i: ^*Rr ^-7^1; ^ 
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^7} -n-^ n -*§ £EB #2] Sii- x Ge x % v # 3f^H n-^ 

#3 Sii- x Ge x ^S ol^aj^l ^^t}^ £f-*Rr ^^SLsL 

18] 

^ 17 %H1 &<>H, ^-71 £EB #3 Sii- x Ge x ^ €el Sii- x Ge P HL^ As5- 

19] 

17 1^1 ^-71 Sii- x Ge x ^ Si^Ge x ^§- f^}^ 

«?]*lfKin-situ)5. P Asl- S^sH ^ *}^r ^E^l 

20] 

^1 17 1H1 ^^l, ^7} ££S ^3 Sii- x Ge x ^ ^Sj-sq^l ^ 

21] 

20 S^^i, A o v 7l n-^ £HB -^h} Sii- x Ge x ^-# 350-500°C 
22] 

*§^*Rr ^-§- ^ <5Kr i^V^ ^3flA]E^ ^li&wj-^ 

31-22 



1020030023331 <Qx\: 2003/11/20 

[$^Sr 23] 

*fl 22 %H] & #71 n-^ Sii_ x Ge x ^ l^e]^ ^51^ 

400-500 °C9l 5}^ aV£*ll ^7>]-<£] Ti^l^i ^lS^ . 

[^t 1 * 24] 

17 %H1 SU^i, #71 #7l ^*Rr ^ilS 

[^T 1 * 25] 

*fl 17 5a°H, ^-71 ^^q- ^ # 7 i ^^.o. TiN> WN> TaN) Cllj W) Ali ^ 

26] 

17 %H1 5a°H, t£HH sii- x Ge x ^ *fl<^ ^1 , ^ 

25^ ^l°l2]7l- 1:^7]-^ nlu| Hfl^Kmini batch) <>1 -§-*!: LPCVD(Low Pressure 

Chemical Vapor Deposition) ^ofl $\$\ ^^e>^ ^-g- ^ t}^ ri*}^ ^^fl^l 

27] 

#51*11 71^; ^^O.^. Ol=0]^l TisflAlEi <5pf ^-|- ^ SRr ^}] 

^7l -a-^ev a o Vo|1 n-^ ££B #3 Sii- x Ge x A o VJ f^# ^^Rr ^]Mr 
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28] 

*fl 27 1H] 5a°H, #7] n-^ EEB #3 Sii- x Ge x ^£- #e| Sii- x Ge x ^ P £tt AsS. 
29] 

27 #7} EES ^ Sii- x Ge x ^ ^ Sii- x Ge x ^ 

[^n 2 -^ 30] 

^1 27 $X°]*\, ^7} n -*g Sii- x Ge x ^ ^Ajofl *^^tI1 ^ 

31] 

*fl 30 %H1 &<>H, ^-71 n -*g Sii- x Ge x ^ ntf^ £rJEfe 350-500°C 

SI 53* ^ ^tt ^>£^1 ^7}°] ^sflAlEi *(l2:f}-SJ. 
[3^8" 32] 

*f| 31 *<M1 SM^, -8-71 n-^ E£B s.^ Sii- x Ge x ^ °1^<H1 ^e}*H 

^^Rr 53* f^AS tiVSL^l 4l7>o] ^TzflAjEi 

33] 

*f| 32 SU^i, ^7) n -<8 ££B Sii_ x Ge x ^# 1*13^ ^ ^r£fe 

400-500°C<y 3J-§- s]-^ ^7>^ Tl^flAlE-] ^2:«o v ^. 
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34] 

4 27 * 0 H1 SU<>H, A o V 7| ^ TiN-S-S- ^ ^ s}^ ^8 £.3. 
35] 

*fl 27 %H] sa«H^, #7.1 #5] ^7} ^4?^ TiN, WN, TaN, Cu, W, Al, 
36] 

*H 27 %H1 $i<H^, ^7} £HS Sii- x Ge x ^ , *fl<^ gc 

^ 25*fl^ ^1°1^7> 1-<H7>^ n]u| afl^Kmini batch) °l-g-tb LPCVDCLow Pressure 

Chemical Vapor Deposition) a o v ^°ll ^* r fe ^-§r ^ S}^- £hE*ll i*}^ ^^a] 
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